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Dear Chairman Kennard:

The National Audubon Society is hereby submitting comments regarding the Federal
Communications Commission's Notice of Proposed Rule Making in the Matter of Preemption of State and
Local Zoning and Land Use Restrictions on the Siting, Placement, and Construction of Broadcast Station
Transmission Facilities (the Proposed Rule). Our view is that, pursuant to Federal law, the Proposed Rule
will have a significant impact on the environment, and therefore requires the FCC to prepare an
Environmental Impact Statement.

Actions·Requiring an EIS

The National Environmental Policy Act, 42 U.s.Coo 4321 et seq. (NEPA), requires the
Commission and all other federal agencies to conduct an Environmental Impact Statement (EIS) for all
major federal actions significantly affecting the quality ofthe human environment. Moreover, the
Commission's regulations at 47 CFR §1.1307(a) require thorough environmental analysis of any action that
may affect a listed species or may lead to construction in wetlands. The NEPA requirements supersede all
other Commission rules that may be inconsistent with NEPA. 47 C.F.R. 1.1303. The term "action"
encompasses rules and regulations such as the Proposed Rule.

The Proposed Rule is a Major Action Significantly Affecting the Quality of the Human Environment

Under NEPA, the determination of what constitutes a major action significantly affecting the
environment is to be made on a case by case basis, judging both the context and intensity of the particular
proposal. The impacts to be examined include ecological, aesthetic, historic, cultural, economic, social or
health impacts. In addition, there are three types of effects that must be examined:

1. Direct effects, which are caused by the action and occur at the same time and place;
2. Indirect effects, which are caused by the action and are later in time or farther removed in distance but

are still reasonably foreseeable; indirect effects "may include ... effects on air and water natural
systems, including ecosystems," 40 C.F.R. 1508.8; and

3. Cumulative effects, which result from the incremental impact of the action when added to other past,
present, and reasonable foreseeable future actions. 40 C.F.R. 1508.7.

Effects include ecological effects, such as the effects on resources and on the components, structures, and
functioning of affected ecosystems. 40 C.F.R. 1508.8. The Proposed Rule is a major action with
significant direct, indirect and cumulative effects.
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Direct and Indirect Effects.

.. ..

By exempting construction of hundreds ofbroadcast towers from state and local law and review,
the Proposed Rule would result in the construction of towers without regard to ecological, aesthetic,
historic, cultural, economic, social or health impacts, many of which are regulated only by state and local
law. Since these state and local laws were originally passed to address significant public concerns, it is
clear that waiving them will have a significant impact on the environment. This is especially true in the
case of the construction of towers under the Proposed Rule. Many of these broadcast towers are more than
one thousand feet high, and some reach heights of two thousand feet or more. Many towers are located in
or near wetland areas, streams, and other protected areas. Other towers are located or planned to be located
at the tops of mountains, many in remote and sensitive areas. Conducting a federal NEPA review of this
proposed federal action would allow the FCC to determine whether the exemption of so many different
sites from state and local environmental review would have environmental impacts and consequences that
could reasonably be avoided.

In addition to many other ecological, aesthetic, historic, cultural, economic, social or health
impacts, the construction of the towers without regard to local and state regulations will significantly
impact populations of migratory birds, many of which are in decline, and some of which are threatened or
endangered.

It is estimated that between 2 million and 4 million migratory birds are killed each year as a result
of collisions with TV and radio towers. It is well-documented that higher levels of bird mortality result
when these towers are sited on high ground in the four major migratory flyways. Red safety lights often
used on towers have been found to attract flocks of migrating birds, leading to increased bird injury and
mortality.) For example, a 38-year study ofa single television tower in west central Wisconsin
documented the deaths of 121,560 birds representing 123 species, primarily long-distance neotropical
migrants? Many species ofneotropical migratory birds are experiencing steep population declines and the
siting of numerous new broadcast towers in migration corridors could greatly exacerbate this problem.
(See attached chart of documented bird kills and representative studies, also attached hereto).

Cumulative Effects.

Cumulative effects are defmed as "the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonable foreseeable future
actions, regardless of what agency (federal or non-federal) or person undertakes such actions. 40 C.F.R.
1508.7. The Proposed Rule will have significant cumulative impacts when combined with siting and
construction ofeach tower, which by themselves will be major actions. "[W]hen deciding the potential
significance of a single proposed action (i.e., whether to prepare an EIS at all), a broader analysis of
cumulative impacts is required. The regulations clearly mandate consideration of the impacts from actions
that are not yet proposals and from actions - past, present, or future - that are not themselves subject to the
requirements ofNEPA." Fritofson v. Alexander, 772 F.2d 1225, 1242-3 (5 th Cir. 1985).

The Proposed Rule must be the subject of an EIS which considers not only the cumulative effects
of the Proposed Rule and the siting and construction of towers, but also the cumulative actions. In
Fritofson v. Alexander, supra, the court noted that scoping regulations require connected, cumulative, and
similar actions to be considered together in the same EIS. In other words, the EIS must address not just the
action of adopting the Proposed Rule and waiving state and local law, but also the foreseeable actions of
siting and constructing towers. In addition, the EIS must address not only the effects of the Proposed Rule
and siting and constructing of towers, but it must also address the cumulative effects of all of these actions.

) TV Towers Take Deadly Toll on Night-Migrating Birds, Buffalo News, October 6,1996, lC; Mysterious
Flights, Under Cover ofNight, Chicago Tribune, November 3,1985, F14.
2 C. Kemper, A Study of Bird Mortality at a West Central Wisconsin TV Tower from 1957-1995, The
Passenger Pigeon, Vol. 58, No.3, 1996.



Courts have previously established guidelines for the incorporation of cumulative effects on migratory
species into NEPA decisionmaking. Natural Resources Defense Council, Inc. v. Hodel, 865 F.2d 288 (D.C.
Cir. 1988).

In the case ofbird mortality, for example, it is easy to see how the cumulative effects could be
synergistic, that is, where net adverse cumulative effect is greater than the sum of the individual effects. If
one tower is built, and 10,000 birds ofone species are killed, it may not be enough to effect the long term
health of that species' population, over more than one year. On the other hand, 30,000 or 40,000 deaths
may result in a population crash with respect to that species.

Other Applicable Federal Law

In addition to NEPA requirements, the federal government has significant responsibility for the
conservation of migratory birds and their habitats under four migratory bird treaties (with Mexico, Canada,
Japan, and the former Soviet Union) that would be undermined by the Proposed Rule. The four treaties
cover numerous species of neotropical migratory birds, many of which are experiencing steep declines in
populations due in some part to collisions with tall structures in migratory flyways, including broadcast
towers.3 In line with the federal government's treaty obligations for the protection of migratory birds,
current FCC policy calls for locating broadcast towers outside ofmigratory bird flyways wherever
possible.4

Moreover, before the Commission can resolve to issue the Proposed Rule, it must consult with the
USFWS to ensure that the proposed rule will not harm any threatened and endangered species. Section
§7(d) of the Endangered Species Act requires consultation whenever a federal action may affect a protected
species. Threatened and endangered migratory birds are among those that suffer from collisions with
broadcast towers. Thus, in addition to preparing an EIS, the Commission must consult with USFWS before
proceeding with the proposed rule.

We believe that your proposed rule will exacerbate this problem by removing necessary avenues
of environmental oversight that could otherwise lead to more environmentally sound siting decisions for
broadcast towers. State and local laws that govern the siting and operation of broadcast towers help avert
or reduce these impacts. By preempting these laws, the proposed rule would ensure that construction and
operation ofbroadcast towers will cause significantly greater harm than state and local laws currently
permit.

Thank you for your consideration of these comments. When the Commission decides to move
ahead with the EIS, please add us to the public comment list so that we may submit comments on the draft
EIS.

Sincerely,
0' II /1

t>1
i "" /./~ t?I i'.~

l/Y!,o/<LJ.. U . ,
,aniel P. Beard

Senior Vice-President for Public Policy

3 See, e.g., WatchList, an annual roster of birds that are in serious decline. Compiled by scientists from
Partners in Flight member organizations, which include the National Audubon Society and the United
States Fish & Wildlife Service, the WatchList targets bird species with at-risk populations. Threats to these
species include habitat degradation, development, and collisions with structures.
4 In the Matter of Implementation of the National Environmental Policy Act of 1969,49 F.C.C.2d 1313.



Cc: Commissioner Harold Furchtgott-Roth
Commissioner Gloria Tristani
Commissioner Susan Ness
Commissioner Michael Powell
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The Composition and Seasonal
Variation or Bird Losses at a TaU Tower

In Southeastern North Dakota

Michael L. A vel)', Paul F. Springer, and J. Frank. Cassel

Inlroductlon

NUMEROUS JEPOIUS OF BIRO "IOU 411lY 011

10lloen have been publish.:" 10 Ihe pa,1 ~O

) ears. rhe mosl ulen,ive slu"les ha\C /leen
Ihuse of Shx.l"ar" anll Nom, 11%7, an" ("milo.

for" llY741 ncar Tallahassec. Hon"a. an'"
l.askey IIY~h - IWI""', anll her a"' ...·'ale\·m
Nash\ .lIe. Tennes~e Allhuugh the ma"
monahl) of h.nh 011 101loe" 1\ r':lIrellahh:. II
d,lC:s pHl\lde IO\e,lIplurs \Iollh much ulher·
IIol\e unuhlalO.lhle infurmall,'n cuncemmll
nOl.:lumal mlgr.lllon Turdolf and ~knlld

f IY~~lllocrc Ihe lir'. lu ma"e e\l.:n'l\e u\c ul
Ih., soun;e uf "ala 10 obi.lin Infurmallun on
se ~. aile. ",eigh!. molt, anll olher Charoll:leris­
lics of the migranh. Unlll means arc .Jc:vel·
oped 10 pre\'enl hln! lo,sc\ Oil 10\l,ers. il is
urlled lhal arealer usc be made of Ihis olher·
wise wasled rource of slud)' malenal.

The J66-m lrolnsmillinll lower of lhe u.s.
Coasl Guard's Omega Navigalion Sialion in
soulheaslern Nonh Dakula was cumpleled in
Scplember 1'171. Becau,e of cuncern by some
con,en-alionisls over Ihe po\Sible etrccls of
Ihis siruciure on birds. panicularl)' w:llerfo\\l.
migraling Ihrough Ihe Jame, Ri\'er Valle)'. a
slUd)' was conducled from Seplember 1971
through November IY73 lu record and evalu­
ale Ihe e~tenl of losses and scasonal varialion
in Ihc composillon of Ihe klil .II Ihc Omega
10lloer

Mdhods
D~jai"l;onof To...~' Sift'

T HE OMEG4 N4\IG4f10N Sr4110N is ahllul
I.~"m wesl "flhe Jame, River and 30 km

Wcsl of LaMuure. The lower is situaled in a
marsh)' area thai includes some gmss)' upland.
A complete descriplion of Ihe site and the
lower has been published elsewhere IAvery el

al. 1976. 1977).

SlImpling Pilln

SINO THE M4RSIIY NATliRE of much of Ihe
habilal madc il impossible to dfeclivel)'

scan.:h Ihc cnlire area 11611 halunllcnhc e~len­

sive Iran,miUing cables and gu)' wires
for Ilead birds. a '\amplin. plan was "evised
IFI,. II. The plan was based in pan upon
tindings of previous sludies of monalil)· at
'olloe" IIohieh inJicalcd Ihal mos' Jead birds
.Irc found W IIhin ahllul flO m of the cenlral
slmclUre. Thus. Ihe IRlensily of Ihe sampling
was l,eale,1 n<ar .h.: towcr. Tho: inner gra\'e1
area \\lIhlR ~ Rl "f the 10\l,er was e,amined
c.lfl1pletel~ for tllrds. I'he Ihrce sc:r\ ICC roads
\\ere also included in IhIS slratum IAI hccau\C
il was fell Ihal these roads. I)'inll under thc
three selS of supporting IIU)' wires. mighl
recei\ e a Jisproponionalely Ilrealcr numhcr of
dead birds than areas bc:lwec:n the sels ofaU)·S.

Olher slrolla c8. C. and 01 were formed by
concentric circles with radii of 9~ m. IKJ m;
anll 7J~ m. respccllvel)'. T",o comrass lines.
one runnin. oonh-roulh anll the olher easl­
west. divided lhe,e sirala inlo I::! substrata
be)'ond the central area. Two square sampling
plOls. 1~.4 m on a side. were ranllomly localed
in each subslralum. The 19 samplinl plols in
wei slles consisled of n)'lon nclling suspended
b)' sleel frames I. ~ m high. The center of each
ncl was anchored 10 Ihc grounll, and a woOden
railing around Ihe top al Ihe perimeler uf each
nel pre\enled birds from being blo\\ n UUI. Th.:
remaining live sampling plols were gravel
surfaces un upland silcs.

ThIS inillal sampling ,yslem was subs.:­
qucnll) m,x.lilieJ in spring IY72 w hen it w",
d.:rermined Ihat Ihe sampling inlensil)' in Ihe
outermosl slrollum was nOI greal cnough 10
eSlimale accur,lId)' Ihe kill in thai SlralUm.
Conscquenlly. the enlranee road beyond 183m
was incorporaled into Ihe sampling plan in



lhe Ul.llenno,1 stralUlIl. ,'lIh"lI~h Ih.: ,,'aJ ,.."
nut Io.:alell r.lnd'lml~ "ilhtn Ihe ,\r;ullm. II Jill
nOllie llirecll)' bo:nealh an~ ,'llh.: I.;tn,milltnl,!
cable, ur IUY wire, anll. Iher.:furc. C\c.:rl h>r
(l4.l"ihle eKeets uf rre\aihnl,! "tnll,. il wa'
,ituatell r.uldomly wilh re'reo.:l hllhe r"lIing or
llead hirll\. Thi, mullitkalllln ,ncrc.I\ed the
,amrlinl,! area from ll.il7 hl II,., rer cenl in 11'1.:
,lr.llUm.

S"'''''hC-J fur 0.",,1 WId 11I111r,,1 811'.1,

E"nn fO. V\f'" Il~", ,ear,h.:, lilr I,.".:r
ca~altieswere malic al Jaw n Jail)' llurinlt

lOur 'Il:a!'()lb: March 311- June ~ an<.l :\UI!U~lll­
No~cmhcr I~, 1'ln. alkl Arril ~ - June: ~ an<.l
Augu,1 I:! - No~em!'Cr \. l'Ii.'. In ;,<.Ilhllun.
\earche\ were miKJe un \e~er.11 day, hcr"rc
and after each pcrillll uf <.Iall) \earche\. 8inh
nut founll on '>aIIlJllinlJ area, are 11I<:11I<.Ie<.l in thc
u\crnll species list, bUI are I\\ll included in thc
prujected kill e,timale, deme<.l (mm Ihe ",m·
plinll plan nable II. In fan 1'171. memhcl\ of

/

/
I
I •

\
\

road-
~/ "-.

,hI' ,I,tlT ,,/ Ihe N~rthern. I'r,lIlie Wildllk
Re\eaf\:h Cenlcr cunducleJ 'ean:h.:' of Ihe
inncr grol\c1 Mca an<.l mall, 1\\11 ,If thrce lime,
\\ eddy fhe\<: /inlling, are inciudeJ in T;lhlc
1.1-0111 nue,limale of the lulal m"nahly f"r lhill
'ea,un "a, po"ible ~cau'e Ihe ,amrlinll
'y ,Iem was nul in orer.&liun unlil ,pring 1'ln.

Ikmo\a1 of lo\\or·killell hirJ, h) 'iC;\\cnl;er,
\\;1\ a"e"eJ each 'ea,on in 19i~ and l'Ii1 h)
plactng 1;I~ed. dead birds un Ihe inner I1ro1.e!
area. mad,. and ,ume "rthe:!~ ~amphnt! ,lie,.
V'I/;.lIy. h.rd, 11'1.11 were nol laken ".crni~hl

b) sea\enlle" were plc\..ed up in Ihe murning
llunng Ilk: -earch for lower ca~uallie~: 1'10\\­
e\ c:r .....lfTI< were left in place a, long as 1111101)'
!'Crllre Oclnll rcmovell by the in\e\lIg:ltor.

SIIT'.,\) .., 8ird 1I/lwbllWI' \

I , 0.')1 M IU Il'lU~ll'of. the 'pecie, frequent­
Ing Ilk: area. re~onh \\ere: kepI lin Ihe

numOcr \11' Ii\e blrlls seen in Ihe I1\;If,h ;onJ
urlolOll \\ uhm a lliMall<:e of appm\.Rlalcl) 111m

1
I
N

o
meters

300

Figure I - Omega Navigation Station site showing samplinl;l
plan (road and sampling plots not drown to scale)
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Tabk 1 conlinurd. BIni C8U111el1 and tstlmatec1 mo>rtalily allhe

Omc1la lowft', falll97llhl'lllllh ralll973.
,.:, 1:1Impo,ition . .:tc. Th.: US':
Ilf n.:l\ ,ul:h a, tho,.: oe,.:rihc:d
h.:n:in. dti:l:ti\c:I) oi'':lIuralle,
mammalian ,ca\'.:ng.:r,. hUI
rna) be: l.:ss dkl:ti\.: against
owls or other avian predators
and scaven[!ers.
S.'tH'1IIUI ~'uri<tli"" ill I\i/l

TH' UlMPOSIIIO' III III/ 1(111

\ ane:<.I ~,,"sioc:rat>l, by s.:a·
son. 'Chi·square analysis
shll\l.':o that lWo familie,
;l1:~ounl':o for over half of Ih.:
o\c.-rall s.:asonal variation ­
\I,;lrl1l.:r, I~r;) an<.l ~Ireo'

Ill r ; I. Th.:se: bir<.ls \10':1'': kille:<.I
preoomlOale:ly in Ih.: fall.
\\ ren'. i.:terids, and fringillids.
.III of \Iohll:h sutrereo ~real.:r

'pnng lhan fall losses. ea~h

.Il:l:0Unl.:o for alsout II per ~ent
••1 th.: lo.al \arl'llIon.

I .1"1.: : ,h,M s that ...:asonal
\ .1I·1;llIon "f los...:, \10 as highl~

'I~OIril:.Inl al lbc: sl't:l:I':' 1.:\e:1.
t III he :,., mlhllr':'lu.:nll) I..III.:J
'PCCI':'. m"rlaht~ \loa, pruptll­
lIon.ll.:l) hll;hc.-r lor h rn Ih.:
,pung and II rn rhe: fall. Th.:
Iem.llOlOliI I: sl't:~ie:s <.I.spla)e<.l
n"I.lr~e: s.:asllnal <.I.ft·e:rc.-n;;es m
Ololl.lllt). I:on\lloo\lng Ie:\\
Ihan J.t) cal:h t,l the mer..11 ,,:
~alu.:. i\1TIl111ll11k: "arhl<:rs ano
\ir.:,,'. unly Ibc: Commun Yd·
kl\lo Ihmal IncUrred al'J'fed:lhh
I/Ieal.:r 'pnn, lh.Jn '.tli lo\\e,.
.,no ..mlln~ th.: 'nnlllll..h. llnh
the I.lnI:I,ln·, SpalTO\lo sultcr.:J
..ppr':I:I.."I) IiIreat.:r 1..11 lh.ln
sprrng loss.:s.

The: 'I't:~l':' rn r..hl.: : Ihal
h..d pwpor\lonalel) Jotr.:..I':1
,pnn~ III.ln fall lusses \IoC'''­
.,r'':I\''-o .:omm,'nl) in the
m.1I sh ano upl:m<.l ar\.lunJ tho:
hl\lo.:r Jurin!! th.: ,pnng
ml,"th, ano are commun or
lo,:ally common hreeding hirJ,
III Ihe ,"urh.:a,l.:rn pari ,,'Ih..­
,I.,',' ISklt.II' 197.'1 .';/,,<1<1,/1<1

6
III

14
1

~"
8
'I
~7

4
)

'1\7

"I

I ~
I
I

"I
I
4

~"
I
I
I~

~

I

I
4
I

\4. 1111
I H
J J
7

4
7
I

"g
4

I

III
I

~

4
I
~

~

"

Ib

III
4

I
~

7

"I
I

Full Sp"",~ 1',,11 Spr"'l1 ""II
1971 197;: 197: 197./ 197) T",,,I

~

I
I~

~

10
J

SIr-alum AI II'
BI/61
(601)

DllflSl

Sl'('ri~,'

F.'llmaled kIn 10114 10.1; 14.7 71111 ~="ll
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Number of
bITlis found
on ,ampling
areas

Black.throaled Grun Warbler
Blackbumian Warbler
Bay.breasted Warhler
Biackpt'll Warhler
Palm Warbler
Ovenbird '
Northem Walenhrush
Moumina Warbler
Common Yello....lhroal
Wilson's Warbler
Canada Warbler
American Redslart
Bobolink .
We,tem Meadowlark
Yellow·he:K1etJ Blackbird
Red.wlnged BlackbIrd
Orchard Onole
Northem Onole
Sro.. n·heailed Cowbtrd
Rose·breasled Grn,beak
Common Red",,11
Pine Si,l"n
Rufous·,kled To'" hee
Lirlt BUnll"ll
s...annah S""n"",
Gr;u.hoprer Sp;annw
SainI", Sparrow
Lc ClJIIlC'S Sparrow
Sharl)-wlnl Spam'w
Ve'per Sparrow
D-,ut. -eyed Junco
Tree S""rrow
Ch,Pf'l"ll Spano..
(Ja~-coluredSpanow
Ham,' Sp;anow
Wh.le-cro",ned S""nu..
Whlle·chmaled Spano..
Fox Spanow
lincoln's Sparrow
Swamp Sparrow
Song Sparrow
Lapland Lonaspur
Smilh', Longspur
Chcslnul -collared l.on,spur
Unidenlified



III"'" ~. !>ra................ '" 'pre·in. a" .... n ....... '....n.

\Iort..lil,

st-ln' Spriftc fan T....I Conlrlb.
to .:

1 Jw_
w-

(SI Sora ~4 " 46 .146
lEI American COOl lj 17 ~II II III
lEI HOOK Wren 7 II P I~

lSI Lona·b. Manh Wr~n II ) H 9 ~I

IEI Swain$Oft'~ Thru,h 9 fI I~ ~.'W

IFI Rcd-eyed Vj~ .1 ~8 JI 10""
(EI WartoIinI Vi~ ) 9 I~ 119~

lEI Tenneuec WarNer 7 ~ I~ ~.00

If} Onnae<. W.....lcr " ~4 9 ~I

(f) Yellow WarlIIcr ~ ~5 fill ~~ II~
(f) Yel.,....-IUIIIped WatNer , /9 ::0 947
lEI Palm Warbler J 9 I~ 0'11
IFI Ovenbird I IJ 14 ~.1lO

IFI Moumiftl Wublcr II 16 1f1 1f.:11
lSI COllI.- YeloWlhtolll 11 III )7 ~.~~

IF) Wil_'~ WarbI~r 0 ~ ~o 11~0

lSI Savannah S~rrow ~II 111 ~ 41l'1
IS) GrIls\llopper Sparrow :4 4 :M :fI '"'
lSI Lc ConiC'S Sparrow III M :4 1l0ll
eE) Oark-eycd Junco II 7 I~ 1.\11
IEI Tree Sparrow II 17 111 001
lEI Clay-colored Sparrow " 1~ ~7 11110
eE) Harris' Sparrow 10 11 : 41
lEI Whilc·lh. Sparrow 7 7 '4 07'1
If} Linc:oln's Sparrow 4 " :11 ~ M~

«EI Lapland lonIspur 9 1M :7 010

1)7 4.10 ""7 IfI~""
All ocher species 115 IH ~4H 6 .~4

TOCaP m ~6.1 91~ 16940

I (~J = ~r.:al~1' 'PlinlE lu"",,:,. cl-, == ~It:al~r 1.111 h" ...t: ....

lEI = appm\lmal~ly ~"ual 'I'nn8 ,lOll liJJI I."'e'
: 0....:, nul Indll<le :: unillenllrie<.l hor<.l,.

and Norris 11967:711 nOliced a similar relationship in their sludy:
". . , a relatively IarIe spring kill seems more likely to pertain 10
species Ihat breed abundantly wilh us. . . Ihan 10 ones Ihallr1lvel
farther north 10 Iheir breeding ground... II would be inleresling 10

!.now· if Ihis Saine pattern occurs e1sew·here. bUI no olher iJelaikiJ
n:ports of spring monalily at lowers arc known 10 us.

We h)pothesize lhal millronh 01' locally hreellinll spe.:ies are
more seleclive in Ihe spring Ihan in Ihe fall as 10 where Ihey al,!!ht
follow in/! a night's mi/!ralion. As they llescend in the early hour,
of Ihe morning, biriJ, "hose chara.:..:risli.: n,:sling habitat
resembles the area arouniJ Ihe Omega slalion encounler a grealer
.:on.:entrationofguy wires near the lower anll ,ulfer !!re"ter mol"

lahl~ th;IO iJ., 'pc,.e, thai
I>..:e.l 10 othc:r hal>il"t, aniJ
'':OIam ;11 higher O1hituJe,. no.
alll ••..:t.:J hI the marsh aniJ
8' ;"'~ lir'.lI1iJ ,urruundlng ,h...
h."c."L

Su~ munalily OIl th~

I )mega lower ma)' o<:.:ur at
Jaw n "I' dusk durin!! Io.:al
thghh b) re,iJent biriJs.
Ik pcn..Iing on Ihe e ,'Iem of
,u,h 01<:11\11). il. tuo. might
heir a.:.:uunl ror the ahunllan.:e
uf Io<:ally hr.:.:ding ~pc.:ies in
Ihe 'pring kill. Throughoullh.:
,luJy. birds ooserved tlying in
Jayllght hours ncar the Omega
,Iallon a\'oided the guy wires
and low.:r. However, il is con·
.:elv01ble that during limes or
pom visibility in the breeiJing
'ea'lln. birds engaaing in aerial
.:ha,es or flight displays o<:ca·
sionall)' smke guy wIres.

T". ,1'1<", III H I.' 1118" III

IIr ...ater rail mortaht y
I,".hle ::1 were r..rel) ~een '"
the \ 1<:1011) of Ihe lower al an)
lIme. anJ mos. do not breeJ
.:ommonl)· in Ihe southeaMern
IXlrtllm lIf the stale CStewart
I'Ji51. E,.:eptions were the
Ked·e)eiJ Vireo II000ally com·
munl and Yellow Warbler
I,:ummonl. O! those species
nUl Jiffenn!! greally in their
,easonal I",sc,. only the
American Coot and Clay·
.:olored Sparrow were observed
regularly al the lower sileo
They were common in l'.In
when suilable habilal e.\lsleJ
for them. bUI were seen only
inl'requenlly in 1'.I1.l w'hen
waleI' levels were lower anll
brushy areas useiJ by the spar.
row s were destw)eJ hy graLlng
":O\o\!t.

Seasunal variallon in lhe
spccies composition of tower
!.ills has been noleiJ by others
Ce./! .. CaJdweU and Wallace 1%6.
StuJiJard and Norris 1%71. In



on each siue of the path of the investig.."'r
uuring his dail~' \Carches for lower casu..lties.
In auuition. surveys of hirus were conducted
al lea\1 Ihree mornings weekl~' in the Jame,
Ri"er Valley along oUt km of roads nonh and
east of the towersite. Hahilats surveyed indu­
ded a semipermanent marsh. a permanent
lake. sever.ll agriculturalliclds and pastures.
the shdterbelts. and a tr;I1:1 of w.lOded riser
hOllomland. The surveys were made on fout in
one shdterbdt and in the hOllomland: the
uthers were made from a car.

SIIIli.llil·III Mt'lhuds
Seasonal variation in the composition o(the

losses was analyzed with chi-square lesls of
inuependence on the families and ·on the ~6

mOsl frequenlly killed species. Kendall's Tau
(Conover IY71. Ghent /9711 was employ'ed as
a measure of ronk correlation between the
numbers of migronh seen in the lield and the
losses at the lower in IlJn and 11J73. Due 10

space limitalions the lahulali<>n of the statis­
licallesl results could nul be inclu\led fully in
this paper. hUI they are availahle from the
aul hors upon request.

,\''''''t'ndalllrl!
Comm<>n names of birds Corresl'lmd ''''th

tho\C in the A.OU. Check·l.ist. 51h edillun
and supplements

Rnul15 and DIscus.slon
El/t'/11 uf Lusus

FRfl"4 SfP'TE"4BfR 11J71 lhrough Nu'ember
11J73. 937 bIrds were found dead ur Injured

at the Omega tower ITahl.e II In addilion.lhe
Red Bats (La-siums burt'alis Iwere found dead.
one in fall 1971 anu four in fall IlJn. The diver­
sily in the composilion of the losses - 101
species. 2~ families. 10 orders - is nolable in
"iew of the relatively small number of indi­
viduah actually collected. The only olher pub­
lished uala showing g~aler numbers ,If 'pe­
cies are two lung-term studies. Sioddard and
Noms (1%71 and Crawford 111J741 made dally
searches year-rounu ill a TV tower near
Tallahassee and collected aboUI 35.1••' imJivi­
duals of 177 species during an IK-year period
Regular monitonng uf t"'o TV lu"ers in
N,lsh'illc pn!Juccd mel 17.()(MI hi,d, of • III
specie~ in 14 years (Ganier I%~. L;a~key IlJ5/>·
I96lJbl.

Orher slUdies reponinll many more inuivi­
duals but fewer ~pecies killed than at the
Omega tower either did not include daily
'earche~ le.g.. Caldwell and Wallace 1966­
65115 hirds. 92 specie~l or included only spring
or (all searches (e.g.. Taylor and Anderson
11J7J - 7711~ birds. 82 species).

On the basis of the 484 birds found on sam­
pling areas. the estimated kill for 1972 and 1973
averoged aboul 1075 birds per season !Table
II. The estimated seasonal losses remained
fairly wn~tant the lirsttwo seasons. but varied
more thereafter. The contribution 10 the total
estimaled kill from Strotum 0 (183-732 m from
the towerl was considerable in each season
and sugge~ts thai at the Omega tower, most
mortality was caused by guy wires and trans­
milling cables far from the centrol structure.
The estimared monality mu~t be viewed with
caution because rhe sampling intensity in
Strotum 0 was very low. More intensive
sampling in this str.uum would have made the
estimales more reliable.

SnH·t'''f(l'rs </IIJ Prt'Ju/(}rs

TilE PREUNCE OF VUIOUS scavengers and
predarors was noted in the vicinity of the

tower throughout the study. Raccoons (Pro­
c)'on '"tor) were Ihe most common mamma­
han componenls. hut Reu Foxes (VullHs IJul­
pol. Siriped Skunb IMt'philis mrphitil).
Mink Ut'IJIl'1'1 ,·isu"l. and Badgers (Te.uidt'a
111.fIIS) were also present. Avian members
inclu\leu Red·talled Hawks. Marsh Hawks.
Great Homed Owls. and Shon-eared Owls.

To as\Css Ihe imPilct of these scavengers
and predalors. a total of 2% test birds were
placed out dunng the four seasons in 1972 and
1973. Test birds were nol placed entirely al
random: occaSionally some were placed selec­
lIVely \4here partIcularly active scavenging
was suspecled. Thu~. losses of tesl birds dur­
ingrhe lirst nlghl varied with the season from
~. 4 per cent in spring 1972 to li.b per cent In

spring /973. and averaged 7.4 per cenl overall.
S, \ of the nine lest birds lost during the night In

spring 1973 "'ere taken from two grolvel sam­
pling plols In SlralUm onear an aclive fox den.
"hese I>lrds "'ere placed there specifically to
lI:st th.. p"'\Ih,llI) Ih'll the foxes ... cre s..an.:h·
ing Ihe two o,anrpling plots regularly in their
for4llnll activlly. If these six birds are exclu-



"~ble I. Hlrd ea\uallir' ;UNI rslimatrd nlOrtalll) .t the Omq. to....
f.11 1971 thruulh rail .'1n .

f ,,1/ Sl'rinll f",,11 Sp,in, Full
1971 lOT! lOT! 197) 197) Torul

lkJ. "nly J of -l~ It> ,'; I I~'t

l'>IIJ, ~ere Ialr.endunnillhe Iir'l
mghl In ~pnn. 1'J7J. anJ 'he
"verall avera~ i~ redUl:ed 10

~"~ per cenl. On Ihe ba'l' of
Ihe~e findings, we feel Ih.u
daily searches t.epl the lo~~e~

of tlJ\\"er-kllled bud~ 10 .ca\en·
ger. and predator. al a level
that did not unduly alle.:t Ihe
e.timates of lOlal monahl)
<Table IJ.

The elfectiv_s~ of the 19
>amp.in•. nets in preventing
losses to scavaller> and pre·
dators was demonMraled b)
lhe factthatlKllle of the H le,1
!lird. placed in .ts dunnglhe
,Iudy were laMn during Ihe
ti, ~t niJlht. wherra. I:! of the /)'J

117 ..a' i J lest bini. plao:ed on
the ti"e Iravel samphnll plot,
were laken dunng Ihe ,arne
lenJlth of time.

The level of !>o:avenglOll al

lhe Omelia lowerwa. con.ider·
ably 'ess Ihan Ihat reponed
from the weN tower near
Tallahassee ICrawford 19711
~here only 10 per o:ent of the
157 test birds were lefl undi~­

lurbed after one nighl. Con­
.:ei" ably. tower-killed bird.
,ould form a substantial sup·
plementto the WeI of a scaven·
ger or predalor.e.pe,ially al a
.itl: whcre monalicy is of rcgu·
lar occurrence. Pfl~JalOr

.:onlrol mea.ure. may be.
deemed necessary in some
inslances if lhe colle'tion of
reliable data is (0 be assured
(Crawford 19741. While it is not
possible in many situations.
daily monilorinl of tower mor·
tality is essential in order to
keep the loss of specimen. 10

.,avengers and predators at a
minimum. In addition, dead
birds that are not collc':led
.oon afler dearh deterior.. re
rapidly and are rendereL!
useless in studiesoffat contenl.

S"rnn

Eared Grel>e
Weslem Grel>e
Pied·bllled Gret-r
American Billem
Mallard
Gadwall
Pintail
Blue-wmged Teal
Nonhem ShOHler
Lnser Scaup
Ruddy Duck
Manh Ha....
Vil'J.n.a Rail
Sora
Yellow Rail
American COOl
Killdeer
ComffiOn SAlpe
Pectoral Sandr,per
Amencan Avocet
Nonhem Ph.iJarope
Moummll Dove
Black·hllled Cuckoo
Commlln flIcker
Easlem Kin,turd
Yellow·brlloed Fh<atcher
Trallr, flycalch~r

Leut Aycalcher
Tree Swallow
Bank Swallow
Bam Swallow
Brown Creeper
House Wren
Lons-billed Manh Ween
Soon-billed Ma"h wr~n

Gray Calbird
Brown Thrasher
Salle Thrd,her
Hermil Thrush
Swainson', Thru,h
Gray-<:heeked Thrush
Veery
Golden-<:rowned Kinglet

·Ruby<rowned Kinlllel
Starling
Bell's Vireo
Solitary Vireo
Red-c:yed Vireo
Philadelphia Vireo
Warbling Vireo
Black·and·white Warbler
Golden-winged Warbler
Tennessee Warbler
Oranlle-<:rowned Warbl~r

Yellow Warbler
Magnolia Warbkr
Black-throaled Blue Warbler
Yellow-rumped Warbler
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\11.:hi~an. LallI\\cll anll \\ .1IIa~c founll ~~

'I'<="c, 1I.,.ributell une'luall~ by ~ea,on anll
'L1~g':'lcd dilferem spnng anll fall migr.lll',"
I "UI.:s as a po\\ible e\planalion. In uur slully.
lhh pll"lbllil) .....as uamanell by rank cur­
I el.lliuns hc:t\\ een IOlIoer lu"cs anlll:elllobser­
',III"n, madc dunng Ihe migralil/Q seasons of
1'I7~ and IOJil All passenne s...e~ies secn in
Ihe licld ,Ir I.alled at lhc to..... cr \\cre andudcll m
Ih.: an"l~ ~IS. Many nonpasserine species. par­
lIeularf) \\ alerto.....1anll shorebirds ......ere seen
hy Ihc hunllrcds in the field but appeared an the
1.111 onl) rarely. Thus. all nonpasserines were
e\duded Irom .his analysis because il ..... as
I.n'l ..... n " p""" thai nu posilive correlalion
':\I,tcd ..

There .....a' a significant 11'<0.0011 correlation
hc:twcen lotal field observatiuns anll lower
lo"es in the spring hUI nut in the fall. When
anal~se:s were made on vireos and warblers
combined. and un frinlJillids. significant
fp·lI.00~1 correlallons lIoere obtained in bolh
sprinll and fall. These: results indk:ate that the
'analtons an the compelsition oflhe kill reflec­
ted correspelndinll \Casunal dllferences in the
1,I(.i1 abondalll:e of cenain grllups of pas\Cnne
mlgranls These dllferences may hale been
due 10 dllferent spnng anll fall mlgrallon
r'lIl1es. as suggested by Caldwell and WalLice
11%61.

Several uceptions til the relall,,"ship be­
t..... cen field o:ounlS and tuwcr kllllo\<ere evident.
The Yellow and Yellollo-rumped Warblen
..... ere ubser>ed in the fie III more oflen in the
spring but appeared much more often in the
f,,11 kill. Species ~uch as Ihe A_ncan Gold·
finch and Chestnul-collared Longspur, which
generally migrate diurnally ......ere very abun­
dant in Ihe field but were almost totally ab\Cnt
from the kill. Others. such as the Mourning
Warbler and Grasshopper and Lincoln's Spar­
rows. which are difficult to ob\Crve in the
field. appeared in the kill in gre,lIer relalive
numbers than they were observed durinlJ field
surveys.

Previous investigators have reponed on the
relationship belween tOlo\<er kills and field
observations of migr•.mts. Graber 11%Il) founll
no correlalion betweeD fall field counts and
lower kills when all species were considered;
howcver, when comparisons we,e limited tu
closely related species (e.g.. DenJroinJ war­
blersl. correlations were significant. Weise

(IOJ71 I. usmg fall mist net data insteall of field
observations. reportcd similar resulls. Our
tindings are in agreemenl and indicate that
to.....er kills do provide a reliable index of the
relative abundance uf certain spc:cies of mi­
gr.lOls through a given area.

The cause of certain species suffering great­
er mortality at lowers in one season or Ihe
L1lher probably involves a combination of fac­
tors. In addition to those discus\Cd here. other
variables such as weather. dilferent heights of
migr.lIiun in spring and fall IBellrose and
Graber 1963). and interspecific differences in
the effects of tower lights on migrants must
also be considered.

Summary

. BEGINNING IN SEPTENBEa 1971. bird
mortality was monitored during live \Col­

\ons of migration at the 3hb-m transmitting
tower of the U.S. Coast Guard's Omega
Navigation Station. LaMoure. Nonh Dakota.
In summary. the findings were: (I) Through­
uut Ihe study. 937 birds of 102 species were
found dead or injured at the site. Based on a
str.allfied random sampling system. Ihe aver­
age estimaled \Casonal mortality in 197:! and
1973 was about 107S. 121 The composition of
the los\Cs varied \CasonaJly - warblers and
vireos dominatin, the fall kills and Wrens.
icterids and fnn,J1hds the spring kiUs. Binls
displaying ,reater Sprinl than ralllos\Cs were
pnmanly species that breed abundantly in
sou'lheastern North Dakota. l)l Rank corre­
lation analysIs showed that lhe abundance in
the field of vireos and warblers and of fringil­
lids was correlaled pusilively wuh lheir occur­
rence in the tower kill in both spnna and fall.
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WEATHER INFLUENCES ON NOCTURNAL BIRD
MORTALITY AT A NORTH DAKOTA TOWER

MICIIAEL AVEIIY, PAUL F, S.'IlI:'oGEII. A"'O J. FRA:'iK CASSEL

~Iost studies of bird losses at tOl.. ers ha\'e dealt" ith weather conditions in
a gtneral manner (e.g. Tordoff and Mengel 1956, Kemper l%'J, Taylor and
Anderson 1973) because losses usually were not monitored on a daily basis
throughout the entire migration season. Thus, "eather conditions pre\'ailing
on nighls of large, spectacular kills have recei\'ed the most allention. Such
nights are usually characterized by overcast skies, often with vrecipitation,
winds favorable for migration, and in the fall Ihe passage of cold fronts I e.g.
8re" er and Ellis 1958).

In the course of a study of bird migration and mortality at the U.S. Coast
Guard's Omega ~avigation Station, located avvroximately 3 km "est of La,
Moure, North Dakota in the James River Valley (A\'ery et al. 1'J75), it "as
apparent that "hile occasional large kills occurred on overcast nights, con·
siderable losses took vlace throughout the migration seasons under non·o\'er·
cast sides. particularly in the .'lrinlt. Since mortality" as monitored daily
and accurate "tathtr datil "ere a\'llilllhle lrum n..arll}', it was possible 10

anal)le the 'o~~~ "ith resp"l't '" c/IIU.' ell'''' lillI' "illl' ('","li,ions durinll I
elllire millrlltiun sea~o05,

T"~ 3lJii,m Omr,. '"wrr ia aUI,pnr,rd 1,\ J vra ,,/ 5 ,u~ ...tra 'JoJ 9 (,{},J "lin di.mrlr"
Ipil(~d 120' .pltl, Th~ .U~ wir" .r~ .1I~.'hni ., I.ri.h.. 01 53, 109. Il>i. 228.•nd 293 III,

Tb~ lowrr 2 'U" .rc anrhurrd 122 II> /r"m ,h.. lu"rr. Ihr ntl' 2 ~I ~ dill~nr .. vI 213 RI•

•nd lh~ l~" ., Z9i RI, In ••ldillvn. II> r,rnl> I~rrd Ir.olminin....1,1.. t 50 8 mm dianl.!
tll..nd Irum Ih.. top 01 II,.. I..wrr lu •• ilrul~r prlilllrlrr r..... ;l2 /Q ~"I\,

S""lch~. fUI low..r ntu..hi..... " .. ",J,Jr ...r'~ no..,n.n, ., d.. ,I.,r.L 'rll rpl fvr '; d.:I,,1
durin. Ihr Iludy prri..d" 30 !ollnh oJ Junr .ad 8 .'U,UII 15 :'oi rm....r 19i2 .n" 2
April-2 Jun~ .nd 12 AUlu~1 3 :'i"trml...r 19;3. Hr.·~u ... Ihr .i I Ih.. low..' IiI...n"
Ih~ d..n.~ tr.d.lion on it III.d.. il diflit-ulr 10 lind .11 1J1ld ....u~hirl. Ihr ar... undrr th.
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1'''\'1':1..,1 n.. rOllllilinn" of '1\ .. rca-' III' 1'''01' ,i.ihilil" iHl\'whne in 111f' rl'::doll

lhul nil/hI. Th.. hella,·ior "f "ird. al II", (ol\l'r durill:: Ih,. kill~ on IlH~rc'3~'

nillhl5 W3. llt'lIl'ralh' ~imilar 10 Ifllll dl''''ril)f>d I,,' p, .. ,inus aUlhor~ (l',~, Cod"

ran 31111 Grah.. r 1')Snl alld i. I, ..alt'" in lIIorl' dt'tail ill allolhl'r papPI' I :\vl"ry

..I al. )f)/(,),

Ahhoullh Ih" lal'l!",,1 cnllt'I'lilln~ of <l"a,1 allll injirrt·,l hirrls 1\I're ,mill.. rol.
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rail. III/I frillllillid, o/Turrilll! "" "'l'p',,·1 niphl, hac ahoUI Iii" <am,. ao ,hI'
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C'Ond'lIOni.
:I ..... nl.h" in .;\(:h wind ["l1lrlory ;1", '" ru""ntM"f"'

Sprinl': lo~~~ \\ ~r .. not ,.huruel.. rizerl hv lurlle kills hUI were ~mall~r uml
more el'~nl~' lli5lrihut~cl Ihroullhoul Ihe ~..,I~on, TIu're wa.~ no dirl'C1 u'~orin·

lion of ~I)rinl{ I,,~~es ',ith fronlol mOI'~m..nls: Ihe hulk of lhe lo~~e~ occurred
on ni,hls wilh fUI·orah) .. I i.e. southeo~lerly, ,.in,k Ceilomeler oh~er\'''lions

mude al Ihe 101l~r rel'eale,1 thai the bulk of sprin~ millrolion look place on
nighlS with soulhea~It't1y "in,k

The percenl of 10s~e~ "f bird~ recovererl \\ ithin v8riouS dislances or Ihe
lower varied "ilh c10ucl cOler ITnble .t). [n euch family or llroup Ihe per·
cent killed in slratum A on Ol'ercllst nighls was similar 10 lhat on non·over·
cast nighls, Among rails and olher non.passerines, Ihe loss~.s on non·overcasl
nillhll were dislribuled uppro:dmalely evenly amon!!: Ihe 4 sIrala. los~es 10
pas~erines on non·o\'/~r"Mt ni!lhl~ consi~l~ntlr e'Creerfed Ihose on o"ercost
nillhls in slrala C and D. In ~ach fnmih' or Ilroup. IfJ,~ses un nlln·overcasl
ni!!hlS in stralum D "ere ,1 01' -llim~s those on oHrcusl nillhls, \"on·pnsserint's
~uHered subslanlinlly ~rt'nl~r lo~~..s in Ihe oulermosl slralum Ihon c1id pas·
~ednes. parliculurlv on non·r)\~rcnsl ni!!hts. O"erall, 10s~e!I on ol'erca~1 nighls
\\~re coneenlraled near the IOller in ~'rala A and B, "hereas losse~ on non·
overcasl ni/!ht< I, pre morr rlrnly c1istrihuterl, 1)% occurring al 1,,;1<' liB m
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TABLE 4
PERCE:"!T OF Ln~sF.5 BY STRATUM .\T THE OMECA Tmv[ft Oil OVEIICAST AlID

NOII·mEnOST NICHTS III THE, 1972 AIID 1973 MICUTIOII SUlOlIS

Cloud
Percent by Itntum

Numbet'
f:l,IIIII).' or a:rntlpl (:overJ A B C D of blnb

Rallidac 0 23 .36 36 5 21
n 22 28 28 22 35

Olh,., non.pn!'<lt·rin,.~ 0 43 21 29 7 9
n 31 19 25 25 12

Paruli<!ac' /) 44 4.1 13 1 137
n 50 20 26 4 42

Frinlillidaco 0 29 46 23 2 97
n 30 35 28 8 107

Other pas'erine! 0 34 38 27 2 59
n 2S 41 28 6 44

All hirds' 0 36 42 20 2 323
n 31 32 27 9 240

, • IndlcA'iPl ~••th;tk·.1 IhrnificDIK"e hfotw...n l)¥HC'ast Ind IIOII-«)¥lrn:ut alsbll.
I" = O"f'rt"8st, n =non.."",,.'t"IU'.

from the tower. Within warblers. finches, and total birds, the distribution of
kill by strata on overcast nights differed significantly from that on non-over·
cast nights.

Table 5 shows how the distance of kills from the tower varied with cloud
cover and season. In both spring and fall, greater percentages of the IeSlOnal
losses were generally found in the 2 innermost strata under overCast condi·
lions than under non·overcast. Conversely, in strata C arid D, relatively more
birds were found dead following non·overcast nights in both spring aud fall
Ihan following overcast nighIs. When mortidity between seasons is compared~

spring losses were generally less than fall losses in strata A and B but ex·
ceeded the faU losses in strata C and D on both overcast and non-overcast
nights. In both spring and fall, the differences in mortality between overcast
and non·overcast nights within Ihe strala were statistically significant and
indicale Ihal Ihe dislance of losses from the lower was influenced by cloud
cover.

The differences in location or lower casualties in spring and faU' is de­
picted in Fig. 1. This graph includes all of the tower cuualties found in
19i2 and 19;3 and consisls of raw dola uncorrected for differences in areas
searched. It shows thai in each year the percent of fall losses exceeded those
of spring within 92 m of the tower. Beyond 92 m the silualion WIlS reversed,
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'TABLE 5
PUCENT or LonES aT STRATUM AT THE O~fl:CA TOWER ON OV£HCUT Al'ID

NO/f·OVr.KCAH N,CHTS IN 1972 Al'ID 1973

Pereenl by 'Iratum
C"",d N.lmber5_' cove'" A B C D 0' hirth

Sprin.· 0 34 J4 2B 4 104
n 26 32 30 12 146

Fall· 0 37 45 17 1 219
D 40 31 23 6 94

l • btoIIc:Ua ltatlltic,", li...UicKace In ,. of IoNOI by II!KIa between oye..,..t ond non..,y.rc~st

~= "",rout, D =DUD-OV.Cut.

except for the 184-229 In interval in 1972. The;e results, although not sla·
tiiticaUy aignificant in 1973, ahow that, except for this one exception, larger
aprinslollell conaistently occurred at area,er distances from the tower than
did faU lollel.

Ooud conditiona aeem to have a considerable eHeet on the mllnner in which
bird mortality actually occun at the Omega tower. From the results oLtaine,1
it appeara that mOlt fall mortality takes place "hen large numben of birdl are
aloft on overcat nighti. Such nigh.. are usually clollely associated wilh Ihepas.,e of a cold fronl. On overcat ni,hLs, migrant. con,regate around the
tower (Avery et al. 1976) and are killed near the atruelure by colliding with
it, the BUy wirea and tranamiUing cablel, or other birds. On the other hand,
aprins migranLs are apparently aloft when wind. are favorable, regardless of
cloud cover (Table 3), and thU8 much mortality occun on non·overcalll
nishta when migranLs are not congreS8ted at the tower. On such nights, mi·
granLs actually leem to avoid the Ilructure (Avery et al. 1976). Consequently,
in the Ipring, lizable losaes occur on non·overcast nights far from the central
atructure through collisions with outlying guy wires allli the transmitting
cables.

The relular occurrence of substantial bird losses on non'overcast nights is
perhaPi peculiar to the Omega tower with its widespread system of cables.
1.0_ do occur on non·overcast nights at other towers \\ ilh less extensive
cable arrays (e.g, Stoddard and Norris l%j), but apparently they are nol as
greal as at the Omega tower. Birds deviating from their flight path to ll\'oiJ
mosl towers may remove themselves from the danger of the supporlinll guy
wires. The 16 trllnsmitting cables exlending from the top of the Omega to\\er,
however, pose additional problems; and hirds llvoiding Ihe tower, lIwl hetu:e
the innermost supporting guy wires, are slill liahle to collide" ilh the ouler
transmilling cables.
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Fit;. I. TI... % nl 'nllli ot'll"..nnI loo...~ rill"'''''''' nt "'10m int,,"al, from th" Omeaa
lowrr in 19,2 an,l 19;.1.

Some of the differenCe!! in mortality among groups of migrants may be
due to inter~pecific (or inlerfamilial) behavioral differenCtlll. For instance,
at the Omega tower. warblers were prone to be killed close to the central
~Iructurf' ITable 4). Possibly warblers are influenced by red tower lights
more ~u than are olher group~, or perhaps warblers are less able to change
direction to avoid inner guy wires than are other migrants. The sizable pro·
portions of some kinds of non.passerines killed away from the tower, espe·
cially on non·overcast nights /Table 4), suggests behavioral differences that
may be even more basic than family or group·level differences.

Overing (lIXlo, 193i) al~o noted differences in the responSe!! of various
passerine!! to tall. lighted structures. On 20 October 1935, hundreds of Field
Sparrow~. Spi:ellil pUlilla, perched on henches at the bue of the lighted
Washington 'Innument: "None of these sparrows struck the monument that
night. nor did they seem confused by the lights nor fly against the shaft, as
the \'ireo~ and "arhler~ Wf'fe doing." The following fall, there was a similar
occurrence. Of the 523 birds cnllectefl by Overing in the falls of 1935 and
]/:>:1(,. nnly 7 \1/'11' fringiJIilk furlher ,Iifrl'rl'III'I'S nrc SUlI'l%t>:'tf'11 by StolManl
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--
and Norris (1967) who noticed that during nights of heavy rainfall, fringil­
lids teaded to penist in their migratory flight while warblers, vireos, and
thrushes soulbt ground cover.

No experimental evidence exists detailing diHerences among various taxa
of nocturnal migrants in their response to tall, lighted structures. This area
warrants more attention because conceivably such an investigation could
lead to methods whereby losses of some species at towers can be reduced.

SUMMARY

Ala __tlon of the cloud cover and wind condition. that accompanied bird 101le!
at a ..... tower ill aoutheaatern North Dakota.revealed that mOlt fan 10llea occurred
~ _Il akiea a_iated with the palIRle of cold front.. In the Iprinl, 58% of
tIM -ulity took place oa noooOvercalt niabtl, lenerally with southealterly windl. Raill
wenI kiUed I. relatively equal proponionl on overcall ami non-overcalt nilbtl in both
... aad fall. Warblers were killed in lilnilicantly lI'eater numben on overcDlt nilbtl
Ia 1IotIa ieaaona, al were frincillidl in the fill. Loaael on nonoOvercalt nilbta tended to
be dfatributecl farther from the tower tban were thoac on overcalt nilbtl. Fall 101le1
... _ceatnted cloaer to the tower than were Iprinl 10laea becaule fall 1011C1 occuned
-U, ander overeaat Iidea II mill'antl milled abollt the tower. Sprinl loaael lCemed 10
oceQl' primarily on nonoOvereaat nipta throulb collilionl with outlyinl IUY wirel and Ihe
tnIIaIIIittilll cable.. Behavioral differencel aDlonl lpeciel or lamiliea of milranll Rlay
be Involved in m1ll'llDt mortalily al lower..
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BirdTV Towcl"
1961

The Rel!ina weather officerepor:
that dunnr: the nl::ht of Au!=ust .'
21 whC'n the kill apparently tOOk Ii:J:~
;l low pre~sure arca wa~ mO\'lnj: 0.:
The tempo'ratun: hrl" <;teJJy rr()l~ j"

to 59' and the wmd WJS norll',cril' •
8 ,m.p,h. There was a lIbM drtz(':.
ram during the, nll;ht and .1 low (10•.
cellln~ whll'h var'rd from 500 frr: I

beluw 400 feN. so th:ll 2(10 feet of t~,

tower was ln thiS cloud layer.

AUJ:ust 22-lktw('cn 11:00 p.m. J" ~
mldOighl. August :! I. I visited .",
CKe" tOwer and found two te(t~::·

ktlkJ Ydlo\\, WJrhlers Iyrn!! or. '",'
p.lrkll1/: 101 I (("'<.lId heM an JI!'!~(\;:

COn1JnUllus S!rr>;lnl of w;lrblers rtll:="

,ng as thcy p,1ssl'd o\l'rhl'ad In l~t

d:lrknl'ss, and po~slbly some W~·~

nrcllng hf'C::U<l' of the :lltrOJCtlon d
the hghtli. Tlu're W;lS no rn<1icalion d
J n)' more n:r~~ h('I:l1: k:lIeu, but ('~

ihl' followln;: dJV (Aucust 22) [ fou~~

t hl' follolnn,:-SnrJ (II. Tra.,rs fh'
catch('r (2), Yrllow Warbler (.4), W,I·
~on 's \\'arlll('r (I).

AUl:U~1 24--C1l'ck.'d RrJ:lna eKel\
TV 10\\"l'r. f,.uml Ydlo\\, Warbler t I'
:"orth~rn WJll'rthrll<h (I). Wlls,)'"
W.lrolcr (2). (JJ\'{ulored Sparrow lli

,\Ul:U5t 29-CII, rk('d Rl'cma eKCI\
TV tOI\'er, found YC'lIo\\" Warbler (I'
Pa 1m Warbler (I),

Srptcmbr>r 4--0~ J rrlval at tht
Ch:(h: TV IO\ll'r 011 111.: t'l(lcht sur.r.',
mornlnt:: (,f S"pCt'n'b('r I f couid ,.',
no ('l"ld"IH" of :\nl" blrd~ h:l\'I"1! " •.,"
kIlled as t h"f!' ""r" nn'1(' lvltl·· d, .. ':
on th(' p,1fk'nl: 1'1 On rl)und,';" '''':
corller or ,I:~ hl,ld:'1~ I \\.1', ~urpr.... ,
to s\'e a I'rl'Jt n','1ll,('r "I l1<',IO "",;.
which h:~d "':,'n .:)1:1, I, d lI':tO J ;-:T
lit.,!] I ',1\\ 1>:"1' S:r,',1;';0\\ r,,~,r­

Ill' SOIn,' Illn,,, I 11.1,: ,n" ,\lr Sl~':":

ko\\ nrn"(' Ilrl'\l'I~I""\ \\ 1:/ o n (la'\~H··

t \ II' t I 1\\ C' r f I 'r I·, I 11, .. \ ! ~ 1; t ' 11 t' \\ .1 ....

,\ t1 rl..III;' tlp're ,1·1 I \11~d h!·11 atn.lut l!-,,­

1..111 \\ Ilidl 1:.1<1 {,I~ ..':1 pLitt: (In ,\u;'u',
21 He IS \cry J:dcr,'<, J Ld'JU<l' /':;

t-u'lnc~, i~ hIli/.. '1;: l<l\\'rrs J:1d t",
hJd no ,dl':l li,.lt {'" l' ",Ill'''' such ,lOr
LII'!II' lie ',lid :III! \\h,'n h.. hJd
:lrr",'d IIIl' ".111,,":' h'l \\.f' hllt'rt'll
\I ,lit d",HI blrd< ,1".1 rlt;ll Ill' h:ld I:Jrh·

,.'
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/0

I
9

U H 197

and LIIIJI~clell

l\()J·I~11iIiC:-i,
by Fred W. L.h,mon. So~kOleh~'won Mus('um of NOlurol Hoslory, Reoino

Rcninaeo

Between AUI::USI 20 and September
4, 1964, six: ViSitS Wl'rc p:l,d to tilC
1V towers at ReJ:lna Jnd two \ ;<Its
to the TV tower al LumSlkn. On 1\\'0

of tht'Se occasions (Aucust 21. Sl'p·
t('mbe~ 4). mass kdls \\cre nOI('d .11

both locations. The results of Ihe
visits are r('cordC'd beloh'

,Au::ust 20-ChC'[kl.'d Rf'l:lOa CKO~

1V tower: founu sevcn b,rds onl\'­
Starlm~ (2). Red·rvcd VIrl'O (I), Yel·
low WOJrbler (2). "R('d,wlO~f'd UI,.~k·
bird (I), Common Grackle (I).

AUJ:ust 21-0n the dn17lrnc \\Tt
mornmg of Aucusl 2 I, ( \\I'nl f,rq to
the Re!!inJ CKCKI V lower to cll,'d,
for birds whIch m'chl hJ\e ('oll:d('(j
with the low('r :tnd IlIl' gUt' \\ :n.... A<
soon as I Jrnn'd, [ notlll'd J numlwr
of dead hlrds lymg 011 thl' T':J\'('melll
of the drl\'C'way ..lnd p.1 rk 111;: 101

Hastily pll'kml-: tlll'S(' up JS .1 nllmn,r
had alreadv bl'cn crushl'd bll trJff,~ I
lIoon had :\0 b'rds colil'llf'd rh,'n ,I

\;411 to thc 1\1uscunt bruu.,:t'l II Ike"­
t<. Carson and A S\\:lnqnn ('"l I,
help atld lnl:<.'lh('r w,· l'oll""II'J I.'~
birds 411 thl' CKCK lCl\\l'r, ,IG hlfJ~ Jl
the CHRE lower (:IT'l'rO'l,mJt('lv t\\ 0
1011('5 nltrth of the Lke" II,,\,'r), ar.J
J4 hlrds ill thr Ll:m~ljpn Iml er 1 at--!c
1 shows Ihe sp~C1(,S 'eco\ ..,('<1 on
Augu~t 21.

)
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T.ble l-B.,d, ,rco","r,rod at TV to ..('" .t
R.",.. ond LUM..d"n. ... ...... " 21. I' ....

~~~.i._~ CkCk. CH'Ri l""""t<,,, TotOI

S~ro 4
Yf't~.... ReI - - I

(0\" r" Ilt: ""''''''.1 I
Tro,l. So F",cC':,,",cr iO I ~
Ltc\-' f ca'( t'lC'"' j

S-cn"C", '''''u'_'l I )
Rif'tJ-("yf" ..... \ e, I"", JJ
Ph.'O·J .. 11.1Ih,O '. off J j I
810("_·O~ ... h,t('

WortJlC"r
TC"""'C\·;....~""'·,;, ..
"((""I ....... \l'Jo·~,,·.

O"f"r\;·."d
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You Jr~ 1'1\ ~l(,(~ {'.l ~...r'l'r' !",' q
r' .)rl·~ io~ ~I,t" jl,.,:, '\ )~,1~1 ,I:"j
tr'l "'u nH{ th. ~!~ to ~~h.: ,",I" :':'
....... t :,"l')"'l!' ~" I- :"',' A:I rc
t I I r ,I.. ...; I 1.11 ~ I,... "'l,:': ~'I t {C ,: I, \ ~

,... ... r !",'I"rJ:-d CJr~~ ... ", !"r~l C.IIl "l
(c'" ,,,,vel fr,,(~' :' t' Ch.,:::""
~' 1 .": ~"! \' (.... ~: 1':' \\ hu l

f:I',.lt,,'j r'.lu:-"!", .. : 'I,d \\1 I (~'

1\" l.1r<!<.. JUI ·1.~:".Jll... \ (,1

; I' \\ l I I I 1 II I!.' i .... ...I" 10, ,I, I

PRAI RI E NEST r. SeCRDS
SCHEME

...:tl.l\ I,l'l':' .1!;,1,1: ... , \ ;.11,: fC'i ,'lll·....

\\ r ,t\·
I;OfiERT I~ 1,\YL0K

( LJlrn1.1n. i):,llrl ..' :'--~ ,{ ~C.\ ('fL.:'

51 h,n:,'.
II",! I I; I.

R\TIII.! ....... \:,

spci..-.------- CKCK -C"Rl--T;"'~

'" l'o,nIQ ROtl
~C'ra

TrOIIl" F~vcotche'r ... _..
SO," )."Uo-
~¥IoQln~·n \ Thru'loh
G·cy-cn("'C'kC'd T"'ru1oh
>: ~ -1'::'''' V.reo .._..
RCd-CyC'd V.r.,o
P"":CcJct~nIO v,reo
'It'.;Jr"::;1 r"'lG V.leo
9!cck ·on:J·wr"\I'" Wort'~('" )
TC"nn('\\("C Wc,~le, J 2
Yolk_ WO'OI('< 3~
.V,J-;nc lJ Wor:>lrr I
L.:J'-' ·:>r\,'O\'Cd Warble" I
8.OCit~OI WorDier 0 .' 6
Po:,"" "'IorbIt" r 1
C ... C'r"l,rd 38
N ..,.'h("'n ..'W'o't'rfnr .... \h 7
~uu,nlnQ ""'0'1>1<"' 1 ..
ycfl· 'hrOOf 5
\y,I " ~ War~ll("' 1
CQn:J"~Q Yw"ortJ;l("r 3
Am(,'ccr'\ Rr'1\to"
~ (''') '" ,,.. Jrrt BIQc-.blrd
EOlt,,., ~,,_~ 0,,:)1("

~1" ,Jrv'"--:''' ')DOH -"....

(,~n'p ',1,1("'(1 ~PO"'~­

C lo ... "r. • ,red )00":;-
\\h,·r fn'C"'Ofrcj Sporr.,..... 1

line,:,'''' \ Stc,Q",.... '" 2 I,
T.,.. -----. 216 77 --2'

-- -------------- ..

T.Io'. I-li,d. ..•••cred .t TV t.w<n
R." .... S..p,......... , 4, ''164,

....... u\cum 0/ :'oIa,,,,rol H, .1("\. Reg.no

nw counl on Jul\' ~. :~ll'rl' \\';'!< :In
p~'('\'i\C total O(';('>{l nt·,t< ..!:\I' tIC':
rJtn (.f lul\' 3 d·.'s~:'J\·c'd J;r,';,st
!r.t""" !1e~ts· and t~l'''''"'' ·"t:l~ :.~!l('
nC'~: ~~ .,[tl'~ !i(·\\,'·.,·L :!lJ", ~rt

~I,)J :1'rt:.u.1\" h~lt ... ~h.": :1:-".,t t.-,t..' ... I(
l~:d J'0! hJr!i) th~'-\.· ~.)l,;r"..: b,r~,

THE BLUE JAY

ColOI1Y
by Fred W. lohrman. '),::,i<o':hcwon

for four y,·;tr~ we 11:1\\' "'Tn w:llch·
In&: an E:Jn'd Grl'h(' ('01')0'· ~ro\\ In
~~mbers ;JI the k"':lnJ \\'.It, dowl
i>Jrk. In I!'fjl 4"l r.l',t~ ",'r,' ('·untec
'Blue .'a\'. I~) l--I)·Iill. 'n i~'.' thl"
,alonv hold J luU: (lf 1,;', . '·'1\ ,n;,,!'
lav, 20 i ::'''1 .1l~.J 1:1 l'l.d ,I t"l.l' I i '7'1
'illlII! Jav 2.! I~' In 1<)1.; ~I.l' t, .:'lest
COUnt o( r;trt'u (.rL'h,· Ill"" , ,,'r :, ..Id ..
:n the R,,':I n,l \".J: cd'.l" Ii'.':" \\.1. ri>
cardl.'d-j ("ur' "f ,"'1

Thl' f,r'l 1 .,r,·d (dl~" ,1(',· ·'d J: the
?~::Jn.1 \\',I~' "(p\\l I',,"'k r\, ',l ~.ll 1'1'~1

.,Ih ;J;'\ ,nfit." .. I I t',.\ ~ .~ .. Illi' t, n'.'
-....cord(,·u pn I!".\ till,' .ll!~' \', ,:1, llf"

l')rnt~d L!'t I,.: ,In,~ lIn.' ' ,,:lll't!

~.rchl·, Iw r, .'1'1 H':" ",. ',;J\.

• tht· J!rt~,,\1' · 1·'· cc;t", :1,'.1 Hll·

~ •.~ Jt ~i\t '.\," .rfl)'.' 1 ;'.'. - I)" ',','"

~ - f)o { n:.1 1 I II :~: \ \' ~1 (! t' '-

~~!\j f..., ,\11'·' ,J In .... If".l:i . -" :,I,'r(
"',It( rill .• ' , rl .1\ ,. 1"1,, 11

"

Jr~',l ....."Itl ,,( '111 , I.' I" ,,,,",-,

.n...lt,)n ".1,1\ ~\l II', \ I\J\1111' ; ~..: I" '~I',

SBf)n~ "ar,L .... 1':1 Ju:-,:' '\\ J' I. ,.j\.... i.

V)m'~' of thl' nf' r hlJt \\ t,·· : 1\ .\ ,'.t~1 '"

c'll'ck('d 'I,,' ( I nn·. on .I .... " " Itl""
t-'und .1lll\I' ~', fIUII,1 n:~ :1.

1
".:;J{I",I

~~J n, ·... t... c.," I I II Ill" 1\' '\ ,'. I" II ;"j'

"·llh Utili r .... t1lld"r t lllhift !p'lI 1,,',\ 11\

Ihe LsrCJ.H! ~lr, d [Hid,..'· \', "I I I:,.1l1i'

, "uch, 1965,
",-1 lh~m up so th('y would not be
.,-:-:aged by lhe trJfflc. Beck, Carson
1'\1 1 ~alhered many more In the sur·
- 'll\din~ ~rJssy are:lS ;lOd stubble
• 'ds. lh~ mJjon'Y of the hlrds were
• !I1d soulh and cast oi the tower 1\

'..11 of 216 b:rds of 2'; SPl'CICS was
~nd at the CKCK tower and 7i birds

: III sp~les at the CHRI:. tower. A
:".Slder:lblc numher of IFIJ'-Ired hirds

• :rc f1ushcl! from the ~ruund. \lo"t
j ~ thl'Se Werl' 3ble tl) flv 3\\ JV. t\mon~

·:-s~ were no, ('d :I CJ't hlrJ, 'Red·e ICC
, re')S. Nort hcrn v.':lterthrushes. Oven·
~:~,js, SW:lmp Si>;trrows, ar.d other
-Jrblers :lnd "p:trro',\'s. T~e Lumsden
',"'tr was also checkl'd but no birds
,f~e found there. T:1~lc 2 "hows t!\e
l;ltCi~s rcco\'~rcd on SCj'1lt'mhl'r .;.

The Rccina we3ther (Jffln~ rl'po~'ed
'"at dunng thl' nJ~ht \\ I\l'n thl' ;<111
')Ck place the temnl"rJlUrt' h"lu at
""', the w,nd was :-':W Jt ~!I In ph.
~~rometnc pr('""urc st('ad. ;11 'f -.'.R
.:lere W:lS :1 cluUl..l I,,\er :It 4.lIIH\ f('cl.
and a COmpll.'le doud 1;1" "r a I S.UOO
~~t all OIj;ht :>Jo r;lm fel!

"
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I •
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TV Tower"
J9(d

Mus<'um of NO'ural History, Regina

The RrninJ W h
tha t d ~ C;l t cr office r~po""

2
unng thE' n'"h' f ...

I when l~e ki'l .. > 0 AU~U51:'
:t low pr";;sur~ 3~,":lrenrly look pl~,t
The I('m . a.r ;l \\',)~ mO\ IIT~ l' :
to 5/}' aPn('dr:JllhUrl' h{'/d '. !('J.lv (rol~l ::.

C' \\'In I .
8 :m.p.h, There \\' ( \\ol~ nOrll:::-ri\'"
raro during the ~~ a lJ~ht dna;,",
eClltn!: which \' nl~ t and a 10'\' C:'.;
below -100 f('l't :l r:ed ,from 5r)0 f~: I
lower \l';JS m ttt so rhat 2{\O feet af !~.

IS cloud !;J\'er,
A .

UJ:uSl 22-nC'f \\'~ I
midni~hl. Aug""t :.,~n I :00 p.m. J- ~
CKe,", tow('r ;J ~,I VI,~tt('J ! •.
k'I!('J Yt'I/o\< \~cJ found ~\\O n,(l'r~.
parkIng 101. I Jrhll'r, iVins:: on to,
COlllllluou", ((· ..lId hl'.Jr ·llt alm('.·
Ing Js rh('v r~:tm of WJrhlers rt.;-:
d:Jrknl'5S ~ r:~' S~C"d O",'rhead In I~,
clrrhng h ~. pO~"'Jhly some \l-~"
Ihc Ilghls f'rT',·u<t' of the :lItr;Jcrlon ,'f

. . lC'rt' \\.J,
3 ny more I':f(', r-' no In,!Ir:It'Jn l'r
rhe folio\< on .. ' rl:lg k:llf'd. b~l r:­
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Regina TV Ttower Bird l\'lortalit:es-1961
by Ite.-bert W, Nero. Univ. of Sas1<., necina

Two major bird mortalities involv- In about an hOUT and a halt. with ~U

Inc 94 :ond 113 collisIon c;:'<ll:lilies re- members or the t:lmily DSS:stinlt, ~
ccntl)" occurred at ~hc CKCK lower birds lIf 22 sPi~ies wt're plt'ked up :n
on No. I Hi~hway, tw,) ImiL" east of U-.e viCinity or the t;,lWer (:,e~ table
Reein.1. These numbers are by no 1). Ot lile 22 speCies, 13 different
Jneans lar.:e in compar:son with '. it kinds of wa: biers and three kinds of
tower rr.ortalities which h:lve bLoen vireos were represented. Red-c)'ld
reported in other are~s (e.g. 20,000 Vireos made up 51 per .cent of the
at a tower in Wiscons/r.; Kemper, total.i'here were 18 males and 24
1958), but these arc the lar::est i<ill!' females: 12 ot the males and 14 'If
~ported for t~e- Northern PlaIns re- the ft:-nalL'S were immaturcs (as indl_
cion. Lol~rman (195~) reporte(J 33 cated by ~kull ossl!lcatlon). Yielding
birds of 13 sJY..-ies klllt.!d OIl a tower a r3tio ~It 311 per cent ..d'~1t to 62 per
nc.-ar C.. ror.. Sa~kalchelA ,;:1. abo~t 38 cent immature. These- figures indl_
mill-I> W('.. t d R':~ma, a~)Ol:: Seplkm- C3!e a (airly well-balanced popula.
bc:r 22. I!lS9. Ind thIs was <:onsldt'rc:d tion with pO:;!lbly fewer adult mal~

an t.:nus~31 occurrence. The CKCK than ~ormal, liu.:e:esting that some
tower, which is 670 feel high, males in the population may hne
had b~n ch~ked sevc,al l:mes in migrated earher, At any fate. It
the P3sl !iVl yt":lrs dunn!: m1bTation seems that al: membe-rs of the ml/:_
waves and although ceca;:' ,all)' a ralir•.; pvpuiallo'l wcre equally af-
few dead birds had bet'n !"und, 1':0 feeted by the mortality at tnc tower
notable n:.::r.ben: (;f casu::I1:,..:s had and lhat the tot'll ~p(,(,les sample \lias
been observed. HO',':evL'r, Ul.JUSe of random. The pr..:pr>nder:mce of 1m-
the number of mll;canls l~ Rl'j:sna matures in the' sample (55 pcr reno
coincident with bad WL';; ~hcr on ~rjJ- is of interest in vIew ot lhe ObSl'f\'a_
temb~r 2, 1:;61, a cht'clt sf't'med tlons.>f HrcwL'r and Ellis (Ia:;a) lhat
worthwhile. . adults predonunate in tall kills.

AC'cordingly, in mid-'llorning of Ke-mpec (1958), in discussing 3 kill
Se-pternb<-:- 3, I dro"e WIUl ITey famIly of 15~5 birds involvinl: 82 lkd-eycd
to the 10',\'er. As soon ;;'.i ...... e "lo",.,ed Vireos ar.d 25 Philadelph:a Vireos,
the car in the parkln~ lot I: "" U C\'I- no~es the absL'nce of the \ ...·arblinc
dent lhat there had belll a ~ub~~an- VITL'O in hiS sa~;3le and raises the
lial morto/llI\', for severJl birds were Question of Whe!~ef some species ate
lying right in slgnl or, tile pavemcr,t. less prone to accldenls. It is curiOUS
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TABLE 1
Buell rrcovered .& TV &Ower, Sepumber 3. 1961

NonnJ-r A,. .nJ S..
4 3 ",un., I .d.
I unm.
'1 '1 omm.

41 16 ........ , 16 aJ.
I 1
) 3 .d,
'1 I unm" I .d.

10 2 unm., I .d.
• imrn. m.lf"
I I ,''''''-, INI~

3 3 .mm
4( lIII 1IT\m
3 I .d .. U
J J Ulun. ff'r.l.I.~

limn•. (.....Ic>
I I .ct. n..Le
I .ct. f....,.l~

I .-l . mAl.
I .d.
2 2 .d.
2 I .d, II
I I -.d., .... I~

180
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